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This report is one of a series, prepared by the V.S. Department

of the Interior, Geological Survey, Water Resources Division, which

presents basic data on wells and springs obtained from reconnaissance

surveys of desert areas. These investigations are made by the Geological

Survey under a cooperative agreement whereby funds are furnished equally

by the United States and the State of California. The reports in this

Bulletin No. 91 series are being published by the Department of Water
Resources in order to make sufficient copies available for use by all

interested agencies and the public at large. Earlier reports of this

series are:

Bulletin No, 91-1: Data on Wells in the West Part of the Middle Mojave
Valley Area, San Bernardino County, California

91-2: Data on Water Wells and Springs in the Yucca Valley-
Twentynine Palms Area, San Bernardino and Riverside
Counties, California

91-3: Data on Water Wells in the Eastern Part of the

Middle Mojave Valley Area, San Bernardino County,
California

91-4: Data on Water Wells in the Willow Springs, Gloster,
and Chaffee Areas, Kern County, California

91-5: Data on Water Wells in the Dale Valley Area, San

Bernardino and Riverside Counties, California

91-6: Data on Wells in the Edwards Air Force Base Area,

California

91-7: Data on Water Wells and Springs in the Chuckwalla
Valley Area, Riverside County, California

91-8: Data on Water Wells and Springs in the Rice and
Vidal Valley Areas, Riverside and San Bernardino
Counties, California

91-9: Data on Water Wells in Indian Wells Valley Area,

Inyo, Kern, and San Bernardino Counties, California

91-10: Data on Wells and Springs in the Lower Mojave
Valley Area, San Bernardino County, California

91-11: Data on Water Wells in the Western Part of the

Antelope Valley Area, Los Angeles and Kern Counties,
California

91-12: Data on Water Wells in the Eastern Part of the

Antelope Valley Area, Los Angeles County, California

91-13: Water Wells and Springs in Soda, Silver, and
Cronise Valleys, San Bernardino County, California

91-14: Water Wells and Springs in Bristol, Broadwell,
Cadiz, Danby, and Lavic Valleys and vicinity,
San Bernardino and Riverside Counties, California



UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
Water Resources Division

District Office
345 Middlefield Road

Menlo Park, California, 94025

October 16, 1967

Mr. William R. Gianelli, Director
Department of Water Resources
State of California—Resources Agency
Post Office Box 388
Sacramento, California, 95802

Dear Mr. Gianelli:

We are pleased to enclose, for publication by the Department of

Water Resources, the U.S. Geological Survey report on "Water
Wells and Springs in Borrego, Carrizo, and San Felipe Valley Areas,
San Diego and Imperial Counties, California," by W. R. Moyle, Jr.

This report—one of a series on the desert region of southern
California—was prepared by our Garden Grove subdistrict office,
in accordance with the cooperative agreement between the State of

California and the U.S. Geological Survey. It tabulates all

available data on wells and springs in the indicated area and

contains maps showing the location of wells and springs and the

reconnaissance geology with special reference to the water-yielding
deposits

.

Very truly yours

R. Stanley Loi

District Chief
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ABSTRACT

This report is one of a series prepared by the U.S. Geological Survey in accordance with a cooperative
agreement with the Department of Water Resources. It tabulates all available data on water wells and

springs in the Borrego, Carrizo, and San Felipe Valley areas of the southern California desert region.

It also contains maps showing the location of wells and springs and the reconnaissance geology with
special reference to the water-yielding deposits.



WATER WELLS AND SPRINGS IN BORREGO, CARRIZO,. AND SAN FELIPE

VALLEY AREAS, SAN DIEGO AND IMPERIAL COUNTIES,, CALIFORNIA

By W. R. Moyle, Jr.

PURPOSE AND SCOPE OF THE WORK, AND REPORT

The data in this report were collected by the U.S. Geological

Survey as a part of the investigation of water wells and springs and

the general hydrologic conditions throughout much of the desert region

of southern California. The study was made in cooperation with the

California Department of Water Resources.

The desert regions of California are characteristically nearly

barren mountain ranges and isolated hills surrounding broad alluvial

valleys. The valley areas generally contain ground water that has a

wide range in chemical quality, but much of the water can be, and has

been, developed for beneficial use.

The general objective of the cooperative investigation is to

collect and tabulate all available hydrologic data for the individual

desert basins in order to provide public agencies and the general

public with data for planning water utilization and development work

and for use in the overall ground-water investigation of the area.



Accordingly, the scope of the work includes: (1) A brief

reconnaissance of major geologic features to determine the extent and

general character of the deposits that contain the ground water;

(2) a field examination of almost all water wells and springs in the

area to determine their location with respect to the public land net

and to local geographic and cultural features; to record well depths

and sizes, types and capacities of pumping equipment, uses of the

water, and other pertinent information available at the well or spring

site; (3) measurement of the depth to the water surface below an

established and described measuring point at or near the land surface;

(4) selection of representative wells to be measured periodically to

detect and record changes of water level; and (5) collection and

tabulation of well and spring records, including well logs, water-level

measurements, chemical analyses, and pumping-test data.

The work was under the general supervision of Walter Hofmann and

R. Stanley Lord, successive district chiefs in charge of water-

resources investigations in California, and under the immediate

supervision of L. C. Butcher, chief of the Garden Grove subdistrict

office. The fieldwork was carried on intermittently between July and

August 1966 from the Garden Grove subdisl:rict office of the Water

Resources Division.



LOCATION AND GENERAL FEATURES OF THE AREA

As described in this report^ the Borrego, Carrizo, and San Felipe

Valleys have a total area of aboot 1,200 square miles, approximately

between long 116°00' and 116°37' W. and lat 32°45' and 33°26' N.

(fig. 1) . The approximate boundaries of the area are the San Diego-

Riverside county line on the north; long 116°^00' E- , on the east;,

lat 32°45' N., on the south; and long 116°30' E^ and the crest of the

In-ko-pah Mountains^ on the west. About half the area lies within

the Anza-Borrego State Park. Access Is by State Highway 78 and

numerous paved and unpaved county roads\.

Borrego Springs, Julian, and Ocotillo Wells are the principal

towns; however, many other small settlements are scattered throughout

the area.

The base maps (figs. 2 and 3) were compiled froin all or' parts of

U.S. Geological Survey topographic quadrangle maps, scale 1:62,500,

as follows: Borrego, Borrego Mountain, Carrizo Mountain, Clark Lake,

Mount Laguna, Rabbit Peak, and Santa Ysabel.



The drainage basins are tributary to the Salton Sea which is east

of the area, but part of the area has internal drainage. -Coyote Creek,

in the northern part of the area, is the major perennial stream. Some

small perennial streams are fed by springs. Water in most of the

smaller streams flows only a short distance toward the valley from the

mountain front before it either evaporates or percolates into the

alluvial deposits.

The principal landforms are large alluvial fans which extend

into the basins from the surrounding mountains. The mountain areas

are composed of granitic, metamorphic, sedimentary, and volcanic rocks

which yield only small quantities of water to wells and springs.

These rocks underlie a large part of the catchment area of the water-

shed but are of little importance with respect to the water supply.

The lower parts of the valleys are occupied by playas which are usually

dry, except during and for a short time after infrequent periods of

precipitation and stream runoff.



PREVIOUS WORK AND ACKNOWLEDGMENTS

Data on ground water in the Borrego, Carrizo, and San Felipe

Valley areas are in several reports by the U.S. Geological Survey, the

U.S. Department of Agriculture, and the California Division of Mines

and Geology. Some information can be found also in masters theses on

file at the University of Southern California, Los Angeles.

The geology was compiled and modified by W. R. Moyle, Jr. , from

unpublished mapping in the Borrego, Borrego Mountain (formerly called

Barrel Springs quadrangle), Carrizo Mountain, Clark Lake, and the

Rabbit Peak quadrangles by T. W. Dibblee, Jr., and from unpublished

and published mapping by Richard Merriam (1958) in the Mount Laguna

and Santa Ysabel quadrangles. Geologic mapping in the northeast

quarter of the Carrizo Mountain quadrangle by Duane D. Smith, in the

Borrego Mountain quadrangle by Earl R. Morley, Jr., and in the north-

east part of the Mount Laguna quadrangle (Agua Caliente Springs

quadrangle) by Glen Neil Buttram, was also used. These geologic maps

are all from unpublished masters theses, the University of Southern

California, Los Angeles.

The cooperation of these geologists, the staff of the Department

of Paleontology, Los Angeles County Museum, many well owners, drillers,

and others who contributed materially to the completeness of the data

presented in this report is gratefully acknowledged.



GEOLOGIC AND HYDROLOGIC FEATURES OF THE AREA

Geologic Units and Their Water-Bearing Character

The geologic formations in the Borrego, Carrizo, and San Felipe

Valley areas have dissimilar water-bearing characteristics but, in

general, the deposits of late Tertiary and Quaternary age are more

permeable than the older rocks of pre-Tertiary and late Tertiary age.

The Quaternary deposits generally underlie the valleys and contain

much of the ground water stored in the area. Rocks of pre-Tertiary

age form the mountains and hills, underlie the water-bearing deposits,

and form the boundaries of the ground-water basin; these rocks are

nearly impermeable, but are important because the mountains and hills

receive the major part of the precipitation within the drainage area.

It is the runoff from the mountains and hills that contributes most

of the recharge to the ground-water body in the unconsolidated deposits,

The oldest unit in the area is the basement complex composed of

granite, schist, and gneiss, all of pre-Tertiary age. The basement

complex is generally impermeable, but fractures and weathered zones

yield small quantities of water to wells.



The older continental rocks of Miocene age are the Split Mountain

Formation of Tarbet and Holman (1944) and the Fish Creek Gypsum of

Dibblee (1954). The age of the Split Mountain Formation, originally

considered Miocene(?) by Tarbet and Holman (1944), is now assigned to

the Miocene because it underlies and overlies Miocene units. The Split

Mountain Formation is composed of gray, granitic conglomerate; dioritic

breccia; hard buff sandstone; and red, arkosic sandstone. The Fish

Creek Gypsum, deposited mostly in playas, is composed of silt, clay,

and white beds of gypsum and anhydrite. No wells penetrate this unit;

it probably would not yield water of quantities usable for irrigation.

The volcanic rocks, of Miocene age, consist entirely of the

Alverson Andesite Lava of Dibblee (1954) which is dark-brown, andesitic

lava. This unit overlies the Split Mountain Formation and underlies

the Fish Creek Gypsum. No wells penetrate the volcanic rocks; they

probably would not yield much water to wells.

The marine rocks probably range in age from late Miocene to early

Pliocene on the basis of fossil camel bones found embedded in oyster

and mollusk shells in the nEk. sec. 32, T. US., R. 9 E. The age of

the fossil was determined by the staff of the Los Angeles County Museum.

Other fossils described by Hanna (1926) also indicate the same age

range. The marine rocks include the Imperial Formation (Hanna, 1926),

composed of gray to yellow claystone, buff sandstone, and oyster

shells, other mollusks, and corals. Some deep oil-test holes have

been drilled into the marine deposits, but none are known to have

produced large quantities of fresh water.



The younger continental deposits, of Pliocene and Pleistocene age,

include the Canebrake Conglomerate of Dibblee (1954), the Palm Spring

Formation (Woodring, 1931), the Borrego Formation of Tarbet and Holman

(1944), and the Ocotillo Conglomerate of Dibblee (1954). The Canebrake

Conglomerate is composed mainly of gray pebbles and cobbles. The Palm

Spring Formation consists of arkosic sandstone and red clay. The

Borrego Formation is composed of light-gray lacustrine claystone,

siltstone, and minor amounts of buff sandstone. The Ocotillo Conglomerate

is composed of gray conglomerate and fanglomerate. Many deep wells in

Borrego Valley having large yields probably penetrate the upper part of

this unit. Available data indicate that the water is probably of good

chemical quality.

The older alluvium, of Pleistocene age, underlies most of the valley

floor and is overlain by a veneer of younger material. The older

alluvium consists mainly of moderately sorted gravel, sand, silt, and

clay. It is oxidized and generally unconsolidated, but in some places

it is slightly cemented. This unit is permeable, extends below the

water table in most areas, and, where saturated, yields water freely to

wells. It is the principal water-bearing unit in the valley areas.

The older fan deposits, of Pleistocene age, are composed of uncon-

solidated to moderately consolidated sand, gravel, and boulders derived

from the granitic and metamorphic rocks. Where saturated, the deposits

yield water to wells.



The younger alluvium, of Recent age, consists of unconsolidated

gravel, sand, silt, and clay. Deposition is taking place presently in

the valley areas during times of infrequent precipitation. This unit

is permeable and, where saturated, will yield some water to wells.

However, it is thin and usually is above the water table. Although

it transmits water from the intermittent streams to the ground-water

body, it is not an important water-bearing unit.

The younger fan deposits, also of Recent age, consist of sand,

gravel, and boulders derived from the local mountain areas. The deposits

are generally very poorly sorted. This unit, generally above the

regional water table, is not an important water-bearing unit.

The playa deposits, of Recent age, are composed of clay with some

sand and silt. Of the playas shown in figures 2 and 3 only the Borrego

Sink was a discharging playa in the recent past, having water levels at

or near land surface. However, at the present time water levels are

below land surface. Where saturated, this unit yields some water to

wells.

The sand deposits, of Recent age, are composed of actively drifting

fine to medium sand. In parts of the area this unit is saturated and

yields small quantities of water, usually of inferior chemical quality.

The lake deposits, of Recent age, are composed of alternating beds

of sand and clay. These deposits presumably were laid down in ancient

Lake Cahuilla which formerly covered a large part of Imperial and

Coachella Valleys. Where saturated, this unit would probably yield

moderate quantities of water to wells.



Recharge and Discharge of Ground Water

Recharge to the ground-water body of the area occurs by direct

infiltration of rain, subsurface flow from the adjoining areas, and

percolation of infrequent runoff during flash floods in the surrounding

mountain areas. Rainfall in Borrego Valley ranges from 2 to 6 inches

annually, but in the mountain area near the town of Julian it ranges

from 19 to 24 inches. Well measurements made during the period 1952-65

indicate that a significant decline in water levels has occurred in the

area north of the Borrego Sink in Borrego Valley. Declines have been

as great as 35 feet.

Ground water in the area east of Julian flows from San Felipe and

Earthquake Valleys to the east beneath San Felipe Creek. This water

enters Borrego Valley and flows eastward toward the Salton Sea. Ground

water in Mason Valley flows eastward through Vallecito and Carrizo

Valleys, and beneath Carrizo Wash toward the Salton Sea.

10



GEOPHYSICAL INVESTIGATION

The geophysical traverses shown in figures 2 and 3 were made to

detect faulting in areas covered by alluvium. These faults act as

barriers to the movement of ground water in the alluvium. The exact

position of the fault is needed to determine direction of ground water

flow. During the investigation, sixteen magnetometer traverses were

made with a Schmidt-type magnetometer (NR 97109)

.

The sensitivity of the instrument used is 17.6 gammas per scale

division. The data were not reduced to a regional datum because

isolated profiles were not related to a common base station. The data

in each case were used to determine local discontinuities in the

magnetic field, presumably caused by faulting.

The data used for projecting faults across the alluvial-filled

basins can be seen at the U.S. Geological Survey office in Garden

Grove, Calif.

11



WELL- AND SPRING-NUMBERING SYSTEM

Wells and springs are assigned numbers according to their location

in the rectangular system for the subdivision of public land. For

example, as sho\«i in the accompanying diagram, in the number 10S/6E-36Q1

the part of the number preceding the slash indicates the township

(T. 10 S.), the part between the slash and the hyphen indicates the

range (R. 6 E.). the number between the hyphen and the letter indicates

the section (sec. 36), and the letter indicates the 40-acre subdivision

of the section.

SAN



Within the 40-acre tract wells are numbered serially, as indicated

by the final digit. Thus, well 10S/6E-36Q1 is the first well to be

listed in the SW^SEJc sec. 36, T. 10 S., R. 6 E. , San Bernardino base

line and meridian. Springs are numbered similarly except that an S is

placed between the 40-acre subdivision letter and the final digit, as

shown in the following spring number: 9S/5E-5DS1.

The letter Z, substituted for the letter designating the 40-acre

tract, indicates the well was plotted from unverified descriptions;

the described locations of such wells were visited, but no evidence of

a well could be found.

There are a few exceptions to this system of numbering wells

according to their position in the 40-acre subdivision of the section.

These are wells which, usually having long periods of record, were

assigned numbers based on earlier, less accurate maps. During this

investigation, these wells have been plotted at the correct location

on the map, but the old number has been retained to facilitate use of

the older records for the well.

13
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U.S. GEOLOGICAL SURVEY FIGURE I

MAP OF PART OF SOUTHFRN CALIFORNIA

SHOWING AREA COVERED BY THIS REPORT

16



APPENDIX A

TABLE 1. DESCRIPTION OF WELLS AND SPRINGS

IN BORREGO, CARRIZO, AND SAN FELIPE VALLEY AREAS,

SAN DIEGO AND IMPERIAL COUNTIES, CALIFORNIA
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APPEl'JDIX B

TABLE 2, RECORDS OF WATER LEVEL IN WELLS





Table 2.

—

Records of water level in wells

Table 2 Includes all records of water-level measurements made in

wells for which five or more measurements were made; if fewer than five

measurements were made, the records are given in table 1.

Altitudes are for the land-surface datum at the well and are in

feet above mean sea level. Land-surface datum is a plane of reference

which approximates land surface. Altitudes are given in whole feet and

were interpolated from topographic maps.

Depths of wells
,
given in whole feet, were reported by o^^mers or

taken from drillers' logs; depths given in feet and tenths of a foot

were measured from land-surface datum by the Geological Survey.

Water level is measured depth to water, in feet, below or above (+)

land-surface datum. That is, the altitudes of the measuring points, as

reported above or below land-surface datum, have been subtracted from or

added to the measured water level. If more than one measuring point has

been used, they were checked in the field and related to each other.

Thus, all measurements are referred to a common datum. The latest

measuring points used by the Geological Survey are listed in table 1.

Special conditions indicated by letter: a, well being pumped; b, well

pumped recently; c, nearby well being pumped; f, dry; p, well destroyed;

q, tape smeared; r, measured by California Department of Water Resources;

s, reported by owner, driller, or pump company; t, well flowing.

B-1



Water
ICTCl

Water
lerel

Water
level

9S/6E-36AI. Depth 33U ft in September 1953 and 207-0 on July 22, IQ65.

Altitude about 570 ft- All measurements by U.S. Geological Survey.

Nov-



Water
le vel

Water
le vel

Water
level

10S/6E-21A1. --Continued,

Mar.



Water
le vel

Water
level

Water
le vel

ft.

10S/6E-29N1. Depth reported to be 385 ft in 1950.

All measurements by U.S. Geological Survey.
Altitude a.bout 60O



Water
level

Water
level

Water
level

IOS/6E-36QI. Depth 356 ft in April I95I.

All measurements by U.S. Geological Survey.
Altitude about 525 ft.

Nov.



Water
level

Water
le vel

Water
level

11S/6E-5P1. Depth I78.8 ft on November I9, 1953.

All measurements by U.S. Geological Survey.
Altitude about 60O ft,

Feb.



Water
level

Water
le vel

Water
level

11S/6E-11ML. Depth reported to be 125 ft in 1912, 78 ft. on Nov.
1917, and 10i|.3 ft on December 8, 1953 » Altitude about U87 ft. All
measurements by U.S. Geological Survey.

30,

Nov.



Water
level

Water
le vel

Water
level

11S/6E-22A1, Depth reported to be 13U ft in 19^8, II6 ft on November 30.

1953, and 125,6 ft on Aug, 2, I965. Altitude about 5^0 ft. All measurements
by U.S. Geological Survey except as indicated.



Water
le vel

Water
le vel

Water
level

11S/TE-20P1. Depth 363 ft in May 1951, and 36l ft on February 1, 195^1,

Altitude about 595 ft. All measurements by U.S. Geological Survey.

Feb.



Water
le vel

Water
level

Water
level

12S/5E-3liJ2. Depth reported to be 213 ft when drilled, 88.0 ft on

November 2lt, 1953, and 53-5 ft on August 19, 1965- Altitude about 2,270 ft,

All measurements by U.S. Geological Survey.

Nov. 2l», 1953 51.83 Mar. 19, 1956 53.85
Nov. 11, 195i* 52.92 Mar. ik , 1957 53.13
Mar. 7, 1955 52.98

Mar. 16, 1958 53.52
Aug. 19, 1965 (f)

12S/8E-6P1. Depth 31*+ ft in May 1952, and 293.0 ft on December 10, 1953.

Altitude about UlO ft. All measurements by U.S. Geological Survey except as

indicated.

May 10, 1952 SI89
Dec. 10, 1953 179.8

Feb. 2i|, 195^ 179.
Nov. 10, I95U 179.

Mar. 6, 1955 180.25
Aug. 17, 1965 19^4.36

12S/8E-22E1. Depth 226 ft in 1929-
measurements by U.S. Geological Survey.

Altitude about 110 ft, All

Dec.



Water
level

Water
le vel

Water
level

12S/9E-23D1. Depth i*U5 ft.

by U.S. Geological Survey.

Altitude about -15 ft. All measurements

Dec.





APPENDIX C

TABLE 3. CHEMICAL ANALYSES OF WATER FROM WELLS AND SPRINGS





i i

ol t ft
.- 11 I I i

g - S HI o

^ > I 7. i

i I

s s

SI s
§1

3 -^

S §1 '3 is S ?

i i

> c

^ S £

> * >



iljoiiioqii luii<itu|



laqiunu aiduies pue





laqwnu a | dues pue



lagnnu 8|da«s put



APPENDIX D

TABLE k. DRILLERS' LOGS OF WELLS





Table 4.

—

Drillers' logs of wells

Where the depth given in the log table differs from that given in

table 1, it indicates the well has been measured since it was drilled.

The depth given in table 1 is a measured depth on the date indicated.

The depth given in table 4 is the depth reported by the driller and is

not necessarily the developed depth of the well.
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Thickness Depth
(feet) (feet)

10S/5E-25R1. 12-inch casing. Altitude about 725 ft.

Sand and gravel AO 40

Sand, coarse 10 50

Sand, coarse, and boulders 10 60

Silt, sand, and boulders 10 70

Sand, tight, and gravel 10 80

Sand, tight, and boulders 10 90

Sand, silt, and gravel 10 100

Sand and gravel 10 110

Sand, tight and medium 10 120

Sand and gravel 10 130

Sand and clay 10 140

Sand, medium, and clay 10 150

Sand, medium 20 170

Sand and gravel 10 180

Sand and boulders 10 190

Sand and clay 10 200

Sand, gravel, and clay 10 210

Sand 30 240

Sand and "spot" boulders 10 250

Sand 20 270

Sand and "spot" boulders at 272 ft. 10 280

Sand and boulders 10 290

Sand 10 300

Sand and boulders 10 310

Sand, gravel, and clay 10 320

Sand and gravel 10 330
Sand, coarse, and i^ravel, cerAented 10 340

Sand, fine and hard-packed with occasional boulders 10 350

Sand, fine and hard 10 360

Sand, fine and hard^packed 10 370

Sand, fine 10 380

Sand, medium to coarse, and boulders 10 390

Sand, fine, and boulders 10 400

Sand and boulders 10 410

Sand, fine 10 420

Sand, medium-fine, and sa^d, fine with boulders at 427-

429 ft. 10 430

Sand, medium-fine, and shells 10 440

Sand, fine, and shells 30 470

Sand, tight and fine, and shells 35 505
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Thickness Depth

(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-5F1. Drilled by Pacific Coast Drilling Co. 30-inch casing

0-50 ft, 16-inch casing 0-702 ft; perforated 250-700 ft. Altitude about

800 ft.

Sand 10 10

Boulders 35 45

Sand and gravel 30 75

Sand, gravel, and
boulders 33 108

Boulders 12 120

Sand, coarse 45 165

Clay, sandy 5 170

Sand, coarse 34 204

Boulders 14 218

Sand, coarse 22 240

Boulders 30 270

Sand, coarse 61 331

Boulders 14 345

Sand 59 404

Sand, medium 16 420
Boulders 11 431

Boulders and sand 24 455
Sand, coarse 10 465
Boulders 15 480
Sand, coarse 10 490
Boulders 7 497

Sand, coarse 53 550
Boulders and sand,

coarse 23 573

Sand, coarse, and
gravel 39 612

Boulders 48 660

Sand and gravel 8 668

Boulders 12 680
Sand, coarse 3 683

Boulders 7 690
Sand 5 695

Boulders 9 704

10S/6E-8A1. Drilled by Mann Bros. Drilling Co. 16-inch casing
0-624 ft; perforated 300-624 ft. Altitude about 780 ft.

"Surface" 90 90
Sand and rocks,

hard 22 112

Sand, medium to

fine 8 120

Sand, medium- coarse,
and rock 16 136

Sand, medium-fine 16 152

Sand, fine and hard - 11 163

Rock 13 176

Sand, medium fine,

with streaks of
rock 27 203

Sand, medium, and
conglomerate 23 226

Sand, medium to

medium fine 34 260

Sand, fine and tight 20 280
Sand, medium-coarse,
with rocks 38 318

Sand, medium to

medium- fine 30 348

Sand, medium 22 370
Rock 20 390
Sand, medium 30 420
Shale and sand,
medium fine 30 450

Sand, medium 16 466

Shale, hard 12 478

Sand, medium, and
rock 8 486

Sand, medium-coarse - 56 542

Shale 8 550
Rock 10 560

Rock and shale 8 568

Sand, medium 12 580

Sand, medium-coarse - 20 600
Gravel 24 624

Sand, medium-fine 624

D-3



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-8P1. Drilled by W. A. Borden. 14-inch casing:
perforated 247-259 ft, 320-340 ft, 396-430 ft, 480-500 ft, and
520-620 ft. Altitude about 720 ft.

Soil
Sand
Clay and silt
Clay and sand
Clay and silt, some

rocks
Sand, muddy
Gravel and sand
Sand, packed
"Quicksand"
Clay
Sand and gravel, fine

Clay, yellow
Clay, muddy
Clay, yellow
Gravel, Ih- to 2- inch

Clay, gray, and

shale

14



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-9N1. Drilled by Roscoe Moss. 16-inch casing; perforated
250-254 ft, 268-272 ft, 408-480 ft, 506-514 ft, and 572-607 ft. Altitude
about 715 ft.

Sand 170 170

Silt 60 230

Gravel 10 240

Silt 10 250
Gravel 6 256

Silt 12 268

Gravel 4 272

Clay and silt 94 366

Gravel 6 372

Clay and silt 18 390

Sand 18 408
Clay and sand with

streaks of gravel - 42 450
Boulders 30 480
Silt 26 506
Sand and gravel, fine 8 514

Sand 58 572
Sand and few gravel 35 607
Sand 27 634

10S/6E-10M1. Drilled by Pacific Coast Drilling Co. 16-inch casing
0-498 ft, 12-inch casing 498-762 ft; perforated 272-498 ft and 504-762 ft.

Altitude about 700 ft.

Sand, medium, with



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-14G1—Continued

Sand and gravel, fine

Sand and strips of

clay
"Quicksand" and mud -

Sand, fine and blue -

Clay, black
Sand, fine and blue,

and gravel, fine —
Clay, blue
Gravel, gray,

3/8 inch
Sand, fine

20

3

12

220

228

248

256
264

270
271

274
286

Clay and sand, fine - 9 295

Sand, fine, and
small rocks 5 300

Clay 10 310

Sand and clay 6 316

Clay 1 317

Boulders 11 328

Gravel, coarse, and

sand 12 340

Gravel and rocks 52 392

Clay 2 394

Sand, dirty 26 420

10S/6E-15D1. 16-inch casing. Altitude about 660 ft.

Sand 20

Sand, with streaks of

clay 68

Sand and boulders 16

Sandstone, with
streaks of clay, and

boulders 27

Rock 5

Sand and boulders 20

Clay, sandy 4

Sand, with streaks
of clay 12

Sandstone and sand — 27

Sand and boulders 44

Clay and sandstone — 17

Sand and boulders 111

Sandj with streaks
of clay 22

Sand and sandstone,
packed 53

Sand with some
boulders 41

Sand 45

Sand, hard 9

20

104

131

136

156

160

172

199

243

260

371

393

446

487
532

541

Sand and boulders 5 546

Sand 8 554

Sand with small
boulders 15 569

Sandstone, sand, and

boulders 20 589

Sand, hard, and

boulders 11 600

Sand and boulders 10 610

Clay, sandy 5 615

Sand 7 622

Clay, sandy 7 629

Sand, fine 10 639

Clay, sandy 7 646

Sand and boulders 22 668

Clay, sticky 2 670
Sand and boulders 10 680

Sand, fine 5 685

Sand, with streaks of

clay 5 690
Sand and boulders 18 708

Clay and boulders,
hard 4 712
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-15D2. 16-inch casing. Altitude about 660 ft,

Surface soil 6 6

Sand and silt 39 45

Sand, hard, and

boulders 97 142

Sand and boulders 105 247

Sand 17 264

Sand, fine, with
streaks of clay 74 338

Clay 11 349

Sand and boulders 41 390

Clay 18 408

Sand 47

Clay 17

Sand, fine 14

Gravel and boulders,
with streaks of

clay 14

Sand and clay, sandy 75

Clay, sandy 32

Sand, fine, with
streaks of clay 93

455
472

486

500

575

607

700

10S/6E-16N1. 16-inch casing. Altitude about 661 ft,

Surface soil 6 6

Sand and silt 122 128

Sand and boulders 70 198

Clay, sandy 10 208

Sand and boulders 55 263

Clay, sandy 31 294

Sand 41 335

Clay, sandy, with

streal.s of clay 208 543

Sand 182 725

Clay 5 730

Sand 29 759
Clav 38 797

10S/6E-17C1. Drilled by Claude E. Kelley. 14-inch casing 0-240 ft,

12-inch casing 240-418 ft, and 10-inch casing 418-558 ft. Altitude
about 710 ft.

Surface sand and silt 228 228

Gravel 14 242

Sand, fine 12 254

Gravel 9 263

Silt 7 270

Silt and sand, with
streaks of clay 35 305

Gravel 12 317

Clay, silty, with
streaks of sand 85 402

Sand
Clay
Boulders
Clay
Boulders
Clay and silt

Gravel
Clay
Sand

10



Thickness Depth

(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-20A1. 16-inch casing. Altitude about 650 ft.

Surface soil 10 10

Sand and silt 35 45

Sand, with streaks of

clay 78 123

Sand 230 353

Sand, with streaks of
clay 12 365

Sand and clay 39 A04

Sand and boulders — 128 532

Sand, fine 119 651

Clay 17 668

10S/6E-20B1. 16-inch casing. Altitude about 650 ft,

Sand, with streaks of

clay 40 40

Sand, and silt, tight 25 65

Sand and silt,

packed 24 89

Clay, sandy, with
streaks of sandstone 29 118

Sand, packed 15 133

Sand, packed, and
boulders 23 156

Sand, hard and white,

and boulders 45 201

Sand, packed, and

boulders 20 221

Clay, sandy, hard
streaks 13 234

Sand, hard streaks 26 260

Sand, with streaks of

clay and silt 30 290
Sand and clay, sandy - 26 316

Sand, packed, and
boulders 11 327

Sand, hard streaks 7 334

Clay, sticky 12 346

Clay, sandy, with
streaks of shale 39 385

Clay, sandy, and

boulders 40 425

Sand, with small
boulders 13 438

Clay, sandy 7 445

Sand, packed 13 458
Sand, with hard

streaks 5 463

Clay, sandy, with
hard streaks 20 483

Sand and boulders — 10 493
Clay, sandy 42 535
Sand; sand,

packed 26 561

Clay, sandy and dry 30 591

Sand, with streaks
of clay 19 610

Sand and boulders 8 618

Clay, sandy 8 626

Sand streaks, with
clay, hard 6 632

Clay, sandy, with
streaks of boulders 6 638

Clay, hard and sandy 11 649

Clay, sandy, and

boulders 7 656
Clay b 662
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Thickness Depth

(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-21A1. 12-inch casine. Altitude about 640 ft.

Sand and silt 96 96

Boulders 2 98

Sand, fine and muddy 33 131

Sand, cemented 2 133

Gravel and sand 8 141

Sand, dirty, and silt 13 154

Clay, brown 16 170

Silt and sand, fine - 43 213

Clay, yellow 1 214

Sand 18 232

Clay, yellow 5 237

Sand, dirty 3 240

Clay, in strips, and
sand 6 246

Sand and gravel, fine 6 252

Sand, fine 12 264

Clay and sand 14 278

Sand and silt 2 280

Clay, brown 9 289

Clay, yellow 2 291
Sand 19 310

10S/6E-21B1. 16-inch casing. Altitude about 640 ft,

Surface sand 32 32

Sand, coarse 46 78

Sand and boulders 32 110

Sand, coarse 21 131

Sand and sandstone,
soft 14 145

Clay, sandy 35 180

Sand, coarse, and
boulders 16 196

Clay, sandy 10 206

Sand, sandstone and

boulders 24 230

Clay, sandy 4 234

Sand and boulders 10 244

Clay, sandy 5 249

Sand and boulders — 10 259

Sand, with streaks
of clay 10 269

Clay, sandy 4 273

Sand and boulders 14 287

Clay, sandy 6 293

Sand and boulders 22 315

Clay, sandy 4 319

Sand, coarse, and
boulders 24 343

Sand, coarse 13 356

Clay, sandy 4 360

Sand, coarse 20 380

Clay, sandy 12 392

Sand, gravel, and

boulders 17 409

Sand and boulders 12 421

Clay, sandy 9 430
Clay, hard 11 441

Sand and boulders 11 452

Sand, with streaks
of clay 8 460

Sand and boulders 5 465

Clay, sandy 10 475
Sand and boulders 22 497

Clay 17 514

Sand and boulders 16 530
Clay 9 539
Sand, fine and hard 7 546

Clay, sandy 23 569

Sand 11 580
Sand and clay 15 595

Sand 7 602

Clay, hard 15 617

Clay, sandy 6 623

Sand and boulders 16 639

Sand, fine 12 651
Clay 4 655
Sand and boulders 12 667

Clay, sticky 5 672

D-9



Thickn-ess ©epth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-21B2. Drilled by B and'B Drilling Co.

Altitude about 640 ft.

1'6— inch casing.

Sand and silt 90 90

Sand, coarse, and
silt 60 150

Sand, fine, with
streaks of silt 140 290

Sand, with streaks
of silt 70 360

Sand 20 380

Sand, coarse, and
"pea" gravel 30 410

Sand, with streaks
of clay and silt 70 480

Sand 60 540

Sand, fine, and silt 40

Sand 40
Clay and sand,

silty 30

Sand, with streaks
of silt (very
abrasive) 60

Silt and clay, silty,

with streaks of
sand 140

Clay, silty 17

580

620

650

710

850
867

10S/6E-21C1. 16-inch casing. Altitude about 640 ft.

Surface sand 20 20

Sand, packed 60 80

Sand and gravel 10 90

Sand, packed 50 140

Boulders and gravel - 15 155

Sand, free 46 201

Sand, with streaks
of clay 44 245

Sand and gravel 42 287

Sand, packed, with
streaks of clay 26 313

Sand, packed 27 340

Clay, sandy, with
streaks of boulder- 22 362

Boulders, small,
sand and clay 38 400

Boulders, sandstone,
and sand 44 444

Clay, sandy 22 466

Sand, packed, and

boulders 21 487

Sand, packed 21 508

Boulders and sand,

packed 25

Boulders, with
streaks of sandy
clay 45

Boulders and clay — 26

Clay 8

Boulders and clay,

sandy 18

Boulders and clay — 150
Boulders, with

streaks of sandy
clay 10

Sand, packed 15

Clay, sandy, few
small boulders 75

Sand, packed, and
clay, sandy 40

Clay 25

Clay, sandy, and

sand, packed 19

533

578
604

612

630
780

790

805

880

920

945

964
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-21D1. 16-inch casing. Altitude about 650 ft.

Sand, fine 15

Sand and "hard pan" - 24

Sand, packed 65

Clay and sand 24

Sand, packed, with
sandstone ledges — 19

Boulders, small,
and streaks of
fine sand 9

Sand and clay, dry — 59

Boulders and gravel,
small 8

Sand, packed, and
streaks of dry
clay 37

15

39

104

128

147

156
215

223

260

Boulders and clay,
sandy 31

Sand, packed, and
clay 79

Boulders and clay — 27

Boulders and sand — 25

Sand, packed, and
clay, sandy 43

Boulders and clay — 24

Clay 56
Boulders and sand,
with streaks of
clay 100

Clay 3

291

370

397

422

465
489
545

645

648

10S/6E-21E1. 16-inch casing. Altitude about 640 ft.

Surface sand 4 4

Sand 76 80
Sand, coarse 125 205
Clay, sandy 80 285
Sand, coarse, with

streaks of clay 60 345
Sand, coarse, and

gravel 7 352
Clay, sandy 83 435
Sand 19 454
Clay 6 460

Sand, coarse 26 486
Sand, . coarse, and
gravel 64 550

Sand, coarse, with
streaks of clay — 30 580

Clay 60 640
Sand, coarse 31 671
Sand, coarse, and

gravel 109 780
Clay and gravel 50 830
Sand, coarse 70 900
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-21F1. Drilled by B and B Drilling Co. Altitude about 640 ft.

Sand and clay



Thickness Depth
(feet) (feet)

10S/6E-21L1. 16-inch casing. Altitude about 620 ft,

Surface sand and sand, packed 47 47

Sand, dry, with streaks of clay 8 55

Sand, coarse, with streaks of clay 11 66

Sand, packed, and sandstone 39 105

Sandstone, sandy, with streaks of clay 23 128
Sand, hard and white, and boulders, small 12 140
Sand, coarse, and boulders, small 16 156
Clay, hard and dry, with streaks of sandstone 6 162
Sand, hard and white 8 170
Sand, coarse and hard 8 178
Clay, hard, and boulders, small 4 182
Sand, hard, with streaks of clay 16 198
Clay, sandy, and boulders, with streaks of sandstone 25 223
Sandstone, with streaks of boulder 38 261
Sandstone, with streaks of clay 8 269
Clay, sandy 3 272
Clay, sandy and sandstone 31 303
Sand, hard and white, with streaks of sandy clay 9 312
Clay, hard and sandy — t 8 320
Sand and sandstone 4 324
Clay, sandy, and boulders 22 346
Sand, hard with rock ledges 4 350
Clay, hard and dry 11 361
Clay, sandy, and boulders 19 380
Sand, packed, and clay, sandy with some boulders 33 413
Sand, packed, and clay, blue 7 420
Sand, coarse, and boulders 4 424
Sand, packed and boulders 12 436
Clay, sandy, and boulders 14 450
Sandstone and clay, hard 10 460
Sand, hard, and clay, sandy 11 471
Clay and sand 21 492
Clay and boulders 26 518
Clay, with sand streaks 15 533
Sand and clay 8 541
Sand, with clay streaks 7 548
Sand 12 560
Gravel, coarse, and sand 15 575
Clay, hard and dry 35 610
Sand and clay 10 620
Sand and boulders 8 628
Clay 3 631
Sand, with clay streaks 9 640
Clay 4 644
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-21M1. 16-inch casing. Altitude about 634 ft,

Surface sand 20 20

Sand, packed, and

"hardpan" 40 60

Silt with sandstone
ledges 15 75

Sand, coarse 10 85

Sand, packed, and

boulders, small 30 115

Sand, packed, and

clay, dry 25 140

Sand, coarse, and

boulders 15 155

Sand, packed 25 180

Clay, boulders, and

sand 30 210

Sand, packed, and

clay, sandy 35 245

Sand, clay, and

boulders, small 22 267

Sand, packed, and
boulders 27 294

Sand, packed, and clay 17 311

Clay, sandy, with
hard streaks 24 335

Clay 16 351

Sandstone and sand,

packed 63 414

Clay, sandy 18 432
Clay, sandy, with

hard streaks 28 460

Clay, sandy, with
streaks of boulder 20 480

Clay, sandy, with
streaks of

sandstone 35 515
Clay, sandy, with

hard streaks 46 561

Clay, sticky 14 575

Clay, sand, and
boulders, small — 26 601

Sand 8 609

Clay, sandy 9 618

Sand and boulders — 22 640

Clay 5 645

10S/6E-21N1. 16-inch casing. Altitude about 625 ft.

Surface sand
Clay, sandy
Sand, coarse
Sand, coarse, and

gravel
Clay, sandy
Sand, with streaks

of clay
Clay
Sand, coarse
Clay, with streaks

of sand
Sand, coarse, with

streaks of clay -

Clay
Sand, coarse

20



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-22A1. Drilled by Claude E. Kelley. 14-inch casing 0-264 ft,

12-inch casing 264-648 ft, and 10-inch casing 648-912 ft; perforated
264-912 ft. Altitude about 620 ft.

Surface sand, with
streaks of clay
and fine gravel — 150 150

Sand with boulders,
rough, hard 103 253

Clay 14 267

Sand 78 345
Clay 12 357

Sand 103 460
Clay 15 475

Sand, rough and

hard 109 584
Clay 18 602
Sand, coarse and

hard 153 755
Clay 13 768
Sand with rough

spots 78 846
Clay 13 859
Sand, rough and hard 53 912

10S/6E-22A2. Drilled by Claude E. Kelley. 14-inch casing 0-260 ft,

12-inch casing 260-692 ft, and 10-inch casing 692-908 ft; perforated
260-908 ft. Altitude about 615 ft.

Surface sand, with
streaks of clay
and fine gravel — 212 212

Clay 8 220
Sand 18 238
Clay 18 256

Sand 31 287
Clay 25 312
Sand, with streaks

of clay 148 460

Clay 41 501
Sand, coarse 14 515
Clay 13 528
Gravel, fine 108 636
Clay 22 658
Sand, coarse, with

streaks of clay — 172 830
Clay 21 851
Gravel 57 908

10S/6E-22B2. Drilled by Claude E. Kelley. 14-inch casing 0-219 ft,

12-inch casing 219-630 ft, and 10-inch casing 630-750 ft; perforated
219-627 ft and 630-750 ft. Altitude about 620 ft.

Sand, with streaks
of clay 254 254

Clay 13 267
Sand, fine 16 283
Clay 27 310

Sand, with streaks
of clay 161 471

Sand 16 487

Sand 146

Clay 22

Gravel, coarse, with
streaks of sand — 36

Clay 17

Gravel, coarse, with
streaks of sand — 42

633

655

691

708

750
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-22BA. Drilled by Claude E. Kelley. 14-inch casing 0-219 ft,

12-inch casing 219-603 ft, and 10-inch casing 603-770 ft; perforated

209-603 ft and 605-770 ft. Altitude about 620 ft.

Surface sand, with
streaks of clay 191 191

Gravel, fine, and
sand, coarse 42 233

Clay 25 258

Sand, fine and
silty 13 271

Sand, with streaks
of clay 165 436

Sand and gravel, fine 26 462
Clay 16 478
Sand and gravel, fine 111 589

Clay 19 608

Sand and gravel,
fine 19 627

Sand, with streaks
of clay 23 650

Sand and gravel,
fine 59 709

Clay 19 728

Sand and gravel 38 766

Clay 4 770

10S/6E-22D1. Drilled by Pacific Coast Drilling Co. 16-inch casing

0-735 ft; perforated 210-735 ft. Altitude about 615 ft.

Surface soil 34 34

Sand, coarse 56 90

Sand, medium 117 207

Sand, coarse, with
streaks of clay 68 275

Sand, coarse, and
gravel 160 435

Sand, coarse 15 450

Sand, fine 25 475

Sand and gravel 50 525

Clay 25 550

Clay, with streaks
of sand, coarse — 85 635

Sand, coarse 13 648

Gravel 9 657

Clay 53 710

Clay, with streaks
of sand, coarse — 25 735

10S/6E-23B1. Drilled by Claude E. Kelley. 14-inch casing 0-264 ft,

12-inch casing 264-672 ft, and 10-inch casing 672-908 ft; perforated
264-672 ft and 675-908 ft. Altitude about 600 ft.

Surface sand.



Thickness Depth

(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-23B1—Continued

Sand and gravel, fine 28 398

Clay 18 416

Sand, tight 31 447

Clay 19 466

Sand and boulders 49 515

Clay 23 538

Sand, tight and hard,

with streaks of

clay 252 790
Gravel with boulders 24 814

Clay 19 833

Boulders 75 908

10S/6E-23C2. Drilled by Claude E. Kelley. 14-inch casing 0-264 ft,

12-inch casing 264-672 ft, and 10-inch casing 672-888 ft; perforated
267-888 ft. Altitude about 610 ft.

Surface sand, with
streaks of clay,

and gravel, fine 216 216

Sand, with streaks
of clay 109 325

Shale, sandy 55 380

Sand, coarse 16 396
Clay 29 425

Gravel, fine 46 471

Clay 18 489
Sand, coarse 49 538

Clay 29 567

Sand, with streaks
of clay 104 671

Gravel, fine 19 690

Clay, with streaks
of sand 58 748

Sand, coarse 34 782
Clay, with streaks

of sand 63 845
Gravel, fine and

rough 43 888

10S/6E-23M1. Drilled by Claude E. Kelley. 14-inch casing 0-264 ft,

12-inch casing 264-648 ft, and 10- inch casing 648-912 ft; perforated
264-912 ft. Altitude about 600 ft.

Surface sand, with
streaks of clay 97 97

Sand, with streaks
of gravel, fine —

Clay
Sand
Clay
Sand, with streaks

of clay 271 536

68



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-23M2. Drilled by Claude E. Kelley. 14-inch casing 0-264 ft,

12-inch casing 264-648 ft, and 10-inch casing 648-912 ft; perforated

264-912 ft. Altitude about 600 ft.

Surface sand and

clay 95 95

Sand and gravel 73 168

Clay 12 180

Sand 63 243

Clay 23 266

Sand, with small
streaks of clay 274 540

Clay 20 560

Sand (rough at 670) 145 705

Clay 18 723

Sand and boulders
(rough) 82 805

Clay 23 828

Sand and gravel
(rough) 84 912

10S/6E-24C1. Drilled by W. A. Borden. 12-inch casing. Altitude

about 610 ft.

Soil and sand 6 6

Sand and gravel, dry "34 40

Sand, mud, and clay - 22 62

Clay, yellow, and

sand 10 72

Sand and rocks, hard 8 80

Sand, dry 32 112

Conglomerate, hard
Sand, with some

rocks
"Quicksand" and

rocks
Gravel, with some

sand
Bedrock at bottom

2

18

10

114

132

140

150

10S/6E-25G1. 14-inch casing 0-150 ft, 12-inch casing 150-318 ft,

and 10-inch casing 318-516 ft; perforated 150-516 ft. Altitude about

565 ft.

Silt and sand
Sand and gravel
Sand with clay

streaks
Sand and gravel
Clay, silt, and

some sand

Clay and silt
Sand, fine, and clay
Clay, silt, and some

sand

08



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-28B1. 16-inch casing. Altitude about 600 ft.

Top soil 12

Sand and gravel 15

Clay, yellow 9

Sand 4

Sand and gravel 14

Clay, yellow 6

Sand and gravel 5

Clay, yellow 4

Sand with a few
boulders 15

Clay with sandstone
ledges 6

Sand with a few
boulders 6

Clay, sandy with
sandstone ledges — 4

Sand, coarse 12

Clay with sand
streaks 6

Sand, coarse, and
boulders 16

Clay, sandy 5

Sand, coarse, and
boulders 16

Clay, sandy 7

Sand and boulders 23

Clay 4

Sand and boulders 76

Clay 7

Sand and boulders 8

Clay, yellow 17

Sand and boulders 4

Clay, yellow 13

Sand, fine and hard - 29
Sand, coarse, and

boulders 13

Clay, yellow 7

Sand, coarse, and
boulders 7

Sand, fine, and
boulders 27

Clay, sandy 8

12

27

36

40

54

60

65

69

84

90

96

100
112

118

134

139

155
162

185
189
265

272

280
297
301

314

343

356

363

370

397

405

Sand, hard and
white, and boulders 23 428

Clay, sandy 4 432
Sand, coarse, and

boulders 15 447
Clay, brown 10 457
Sand, coarse, and

boulders 17 474
Clay 10 484
Sand and boulders — 32 516
Clay, sandy 7 523
Sand 8 531
Clay 6 537
Sand and boulders — 9 546
Clay 7 553
Sand and boulders — 9 562
Clay 6 568
Sand and boulders — 26 594
Clay 8 602
Sand 18 620
Clay, sandy 17 637
Sand and boulders — 26 663
Clay, sandy 3 666
Sand and boulders — 11 677
Clay, sandy 3 680
Sand and boulders — 20 700
Clay, sandy 3 703
Sand and boulders — 26 729
Clay, sandy 2 731
Sand 20 751
Sand with a few

boulders 15 766
Clay 2 768
Sand with a few
boulders 6 774

Clay 2 776
Sand and boulders — 20 796
Clay, soft and sandy 4 800
Sand and boulders — 23 823
Clay, soft and yellow 4 827
Sand and boulders — 13 840

D-19



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-28B1—Continued

Clay, soft and

yellow
Sand and boulders
Clay, soft and

yellow
Sand and boulders
Clay, soft and

yellow

3



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-28D1—Continued

Clay, hard and dry,
and boulders

Sand and boulders
Clay, sandy

608
616

620

Sand
Clay, sticky
Sand
Clay, sticky

624

628

636

644

10S/6E-29B1. 16-inch casing. Altitude about 650 ft.

Top sand 12 12

Sand, coarse 8 20

Sand with a few
boulders 5 25

Clay, sandy 12 37

Sand 13 50

Sand, coarse, and
boulders 15 65

Sand and clay 10 75

Sandstone 2 77

Sand and boulders 8 85

Sand, coarse 25 110
Sand and boulders 28 138

Clay, sandy 8 146
Sand, with some
boulders 34 180

Clay, sandy 10 190
Sand 15 205
Clay, sandy 7 212

Sand 13 225

Clay, hard 5 230
Sand, coarse 16 246
Clay, soft 11 257

Sand 8 265
Clay 5 270
Sand and boulders 6 276
Clay 4 280
Clay, blue 10 290
Sand and sandstone — 28 318
Clay, hard 16 334
Sand, coarse 5 339
Clay, sandy, and

sandstone 7 346

Clay, sticky 5

Clay, hard and dry - 12

Sand 15

Clay 6

Sand and boulders — 37
Clay, soft 5

Sand 10
Sand and boulders — 20
Clay 6

Sand, boulders, and

sandstone 39
Clay 13
Sand and boulders — 16

Clay, hard and
sandy 12

Sand and boulders,
with sandstone
ledges 15

Clay 5

Sand and boulders — 10

Clay 15
Sand, with a few

boulders 12

Clay, sandy 6

Sand, coarse 8

Clay 6

Sand and boulders — 17

Clay, sandy 6

Sand, coarse 14

Clay, hard and
sticky 6

351
363

378
384

421
426
436
456
462

501

514

530

542

557
562

572

587

599

605
613
619

636

642
656

662
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-33D1. Drilled by Pacific Coast Drilling Co. 16-inch casing,

0-500 ft; perforated 100-317 ft, 337-409 ft, and 429-500 ft. Altitude

about 576 ft.

Surface soil 8

Sand 40

Clay 3

Sand, with streaks
of clay 316

Sand and boulders 27

48
51

367

394

Sand and clay 37 431

Sand, with streaks
of clay 49 480

Sand, packed 17 497

Clay 3 500

10S/6E-34F1. Drilled by Claude E. Kelley. 14-, 12-

casing; perforated 123-438 ft. Altitude about 550 ft.

and 10-inch

"Surface" 60 60

Gravel 30 90

Clay 30 120

Gravel, fine and

sand, coarse 3 123

Clay 41 164

Sand, coarse 8 172

Clay 8 180

Gravel 6 186

Clay 22 208

Gravel, fine 6 214

Clay 29 243

Gravel, coarse 16 259
Clay 24 283
Sand 23 306

Clay, sticky 12 318

Gravel, coarse 16 334

Clay 13 347

Sand, coarse 21 368

Clay 19 387

Gravel 15 402

Clay 12 414

Gravel 22 436

Clay 2 438

10S/6E-34H1. Drilled by Claude E. Kelley. 14-inch casing 0-120 ft,

12-inch casing 12C-264 ft, ^^pd 10-inch casing 264-465 ft; perforated
123-462 ft. Altitude about 530 ft.

Surface sand and
gravel

Clay, with streaks of

gravel and sand
Clay, with small

streaks of coarse
sand and fine
gravel

Gravel

121

93

82

46

121

214

296
342

Clay 25 367

Clay, sandy 22 389

Clay 8 397

Gravel 17 414

Clay 20 434

Clay, with streaks
of gravel 22 456

Clay 9 465
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

10S/6E-3601.
about 525 ft.

Drilled by W,A. Borden. 10-inch casing. Altitude

Surface soil 9

Sand and clay 5

Clay 6

"Quicksand" 22

Clay and sand, sloppy
first water at

42 ft 26

Clay, hard and

yellow 3

Sand, fine 18

Clay, soft 10

Clay, yellow 5

Clay, gray 4

"Quicksand," blue 8

9

14

20

42

68

71

89

99

104

108

116

Clay, yellow 2

"Quicksand," sloppy
and blue 54

Clay, gray 4

"Quicksand," blue — 5

Clay, tough and blue 22

"Quicksand," fine
and blue 98

Shale, broken and

clay 11

Clay, brov^m 12

Gravel, ^-inch to

2i5-incn, with very
little sand 32

118

172

176

181

203

301

312
324

356

10S/7E-30F1. Drilled by Claude E. Kelley. 14-inch casing 0-146 ft,

12-inch casing 146-216 ft, and 10-inch casing 216-560 ft; perforated
146-560 ft. Altitude about 610 ft.

Surface sand and
clay 143 143

Gravel 25 168

Clay, with streaks
of soft sand 36 204

Gravel 16 220

Clay 22 242

Gravel and boulders - 20 262

Clay 27 289
Gravel 13 302

Clay 15 317

Sand, coarse 11 328
Clay, with streaks

of soft sand 34 362

Gravel 11 373
Clay, with streaks

of sand 45 418
Gravel 10 428
Sand, coarse 70 498
Gravel 18 516

Clay, sandy 12 528

Gravel, coarse 32 560
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

11S/6E-1C1. Drilled by Mann Bros. Drilling Co. 14-inch casing

0-420 ft; perforated 123-420 ft. Altitude about 520 ft.

"Surface" 56 56

Sand, medium- fine
and fine 46 102

Sand, tight and fine 18 120

Sand, medium and
fine 18 138

Sand, medium 26 164

"Quicksand," medium
and fine 26 190

Clay 28 218

Sand, medium and

fine 12 230

Sand, medium and
medium-coarse 24 254

Sand, fine, with
streaks of clay — 16 270

Clay and sand, fine 20 290

Clay, sticky 22 312

Sand, medium and

medium-coarse 38 350

Sand, medium and

fine 20 370

Sand, medium and

medium-coarse 10 380

Sand, medium-coarse
with rock 45 425

11S/6E-2C3. 16-inch casing 0-390 ft and 7-inch casing 390-660 ft;

perforated at 70, 396, 420, 486, and 493 ft. Altitude about 520 ft.

Surface soil 63 63

Gravel 7 70

Clay, soft and

yellow 72 142

Clay, hard and
yellow 38 180

Clay, hard and brown,

with graphite 45 225

Sand and clay 15 240

Clay, brown 27 267

Clay 68 335

Sand and clay 35 370

Clay 16 386

Sand, with gravel — 4 390

Clay 26 416

Gravel 4 420
Clay 45 465

Sand, coarse 21 486

Gravel 7 493
Gravel, hard-packed 21 514

Shale, blue 98 612

Clay with gravel 48 660
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

11S/6E-3C1. Drilled by Mann Bros. Drilling Co. 14-inch casing
0-420 ft; perforated 120-420 ft. Altitude about 525 ft.

Surface silt and
sand with clay

Sand, medium- fine
Clay
Sand, medium and
medium-fine

Sand, medium
Clay and sand, fine -

Sand, medium-coarse
and medium

Sand, medium and
medium-fine

Sand, medium
Sand, fine, with

streaks of clay

85



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

11S/6E-3M3. Drilled by W. A. Borden. 10-inch casing; perforated

31-42 ft and 69-75 ft. Altitude about 520 ft.

Soil 7 7

Sand 3 10

Clay 5 15

Sand 14 29

Sand, sloppy 2 31

Sand 7 38

Gravel, fine, and
shale 4 42

Clay, yellow 27 69

Sand 6 75

Clay 9 84

Sand 3 87

Clay, very tough
and gray 18 105

11S/6E-3N2.
about 518 ft.

Drilled by W. A. Borden. 10-inch casing. Altitude

Soil 7 7

Sand, dry 13 20

Clay and sand 12 32

Clay and shale 3 35

Clay and sand 2 37

Sand and clay, fine - 8 45

Clay, sloppy 15 60

Clay and sand 15 75

Sand, hard 12 87

Clay and sand 23 110

Sand and shale 4 114

Clay, hard and
yellow 6 120

11S/6E-3N4,

about 520 ft.

Drilled by W. A. Borden. 10-inch casing. Altitude

Soil
Sand
Clay and silt

Sand
Shale and clay —
Gravel, fine, and

shale

9

27

30

39

47

Clay, gray
Sand, fine
Sand and shale
Clay, hard and sandy
Clay, hard, and sand

13



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

11S/6E-^B1. Drilled by W. A. Borden. 10-inch casing. Altitude
about 540 ft.

Soil 7 7

Sand and clay 21 28

Shale 3 31

Sand 9 40

Clay 6 46
Gravel, fine 4 50

Sand and clay 28 78

Sand and gravel,
fine 19 97

Mud, sloppy^and sand 13 110
Sand 1 111

Clay 7 118

11S/6E-4D1. Drilled by W. A. Borden. 12-inch casingj perforated
69-71 ft, 102-106 ft, 147-149 ft, 263-267 ft, 269-270 ft, 288-291 ft,
and 325-347 ft. Altitude about 560 ft.

Surface soil 8 8

Sand 12 20

Gravel, dry 3 23

Sand, hard 23 46
Sand and clay, hard - 5 51

Sand, fine 2 53

Clay, yellow, and sand 4 57

Clay, yellow 12 69

Gravel, fine 2 71

Clay, yellow^and sand 31 102
Gravel, fine 4 106
Clay 3 109
Sand, dirty 26 135
Clay, yellow 1 136
Sand, fine 11 147
"Cement" 2 149
Sand, hard and yellow 10 159
Clay with sand, hard 5 164
Clay, light-yellow — 3 167
Clay, brown 7 174
Sand and clay, yellow 7 181
Clay, yellow 2 183
Sand, fine and dirty 8 191

Sand, fine 3 194
Sand 6 200
Sand, fine 9 209
Clay 2 211

Sand, fine 3 214
Clay and sand 5 219
Clay, brown 1 220
Clay, blue 4 224
Sand, hard and blue 6 230
Sand, hard, dry, and
yellow 8 238

Clay, blue 4 242
Clay, brown 2 244
Clay, light-gray 10 254
Clay, yellow and

sandy 6 260
Sand, hard and

yellow 3 263
Gravel 4 267
Clay, yellow 1 268
Sand and clay,
yellow 1 269

Gravel, fine 1 270
Clay, fine and

yellow 2 272
"Quicksand," yellow 10 282
Sand, hard and

yellow 6 288
Gravel 3 291
Sand, fine 2 293
Sand, yellow 1 294
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

11S/6E-4D1—Continued

"Quic
Sand

anc

Sand,



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

11S/6E-11D2—Continued

Clay, blue and sand - 8 106

Sand and pea gravel - 20 126

Clay, gray 12 138

Sand, sloppy and

very muddy 4 142

Clay, blue 12 154

Clay, hard and blue - 11 165

Clay, sticky and
blue 11 176

Sand, coarse 4 180

Clay mixed with sand 5 185

Clay, gray (like
talc) 2 187

Clay and sand, blue - 4 191

Clay, blue 11 202

Clay, tough and brown 28 230

Shale, dry and blue - 15 245

Clay, blue and dry
with sand streaks - 13 258

Clay, sticky and

brown 4 262

Clay, hard and brown 4 266

Clay, yellow and
sandy 10 276

Clay, blue 4 280

Clay, light-gray 4 284

Clay, hard and blue - 8 292

Clay, bro^m 13 305
Clay, sandy 3 308
Gravel, fine and

sand 2 310
Clay, yellow 14 324
Gravel and sand,

some small rocks,
1 inch in diameter 11 335

Clay 4 339
Gravel 7 346

Clay, sloppy and
sandy 6 352

Clay, yellow 2 354

Gravel and sand 11 365
Clay, hard and dry

and sandy silt 13 378

Silt, sand, and
small gravel 18 396

Sand and gravel,
small 10 406

Sand, dirty, with
streaks of clay — 24 430

Gravel, ^-inch size 16 446

Clay, streaks, sandy 33 479
Sand and gravel,

fine ij- to ig-inch

size 10 489
Clay, hard, dry, and

red 7 496

11S/6E-15E1,
about 535 ft.

Drilled by James E. Wright. 10-inch casing. Altitude

"Surface" 15 15

Shale 10 25

Clay 23 48

Sand and gravel 16 64

Sand, fine 3 67

Clay 2 69

Clay and gravel 5 74

Sand and gravel 6 80
Sand 4 84

Clay 16 100
Sand and gravel 44 144

Clay 8 152
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

11S/6E-15E2. Drilled by W. A. Borden. 10-inch casing; perforated
74-79 ft, 110-114 ft, and 114-117 ft. Altitude about 520 ft.

Soil and sand 60 60

Clay, yellow 14 74

Gravel, Jg- to 2-inch 5 79

"Quicksand" 10 89

Sand, dirty, and mud - 6 95

Clay, light-gray
Sand and gravel,

3/4-inch
Sand, fine
Clay, dark brown

104

6



Thickness Depth

(feet) (feet)

Thickness Depth
(feet) (feet)

11S/6E-22A1. Drilled by W. A. Borden. 10-inch casing; perforated
70-79 ft and 90-103 ft. Altitude about 540 ft.

Soil
Gravel, dry
Lime and hard shells

Sand and clay
Clay, sandy
Sand and gravel, fine

Clay, hard and brown

Gravel, fine h- to

^-Inch and sand

18



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

llS/6E-24El~Continued

Clay, hard and red —
Sandstone and shale ,

broken
Clay, hard, sandy

and dark yellow
Sandstone
Clay, yellow and

sandy
Sandstone
Sandstone and shale -

Sand, fine and

yellow
"Quicksand," fine

and very muddy
Sandstone, hard

A



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

11S/8E-33P1. Drilled by Rite Spot Drilling Co. 6rinch casing;

perforated 266-376 ft and 386-436 ft. Altitude about 173 ft.

Sand and cobblestones
Sand, coarse with

some gravel, fine -

Sand and boulders
Conglomerate
Sand, coarse
Sand, fine
Clay, sandy and red -

Sand
Sand, coarse

47



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

12S/6E-18A1. Drilled by Acme Drilling Co. 12-inch casing 0-50 ft,

3-inch casing 0-125 ft; perforated 72-95 ft. Altitude about 1,450 ft.

Sand and boulders
"Alluvial fill" and

gravel
Clay, sandy and

pebbles

55

17

23

55

72

95

Granite, decomposed
Bedrock, hard

15

15

110

125

12S/8E-4N2. Drilled by W. L. Kunkler,

about 288 ft.

inch casing. Altitude

Sand and boulders 120

Sand and clay 20

Rocks, small and
gravel 30

120
140

170

Silt 30 200
Silt and clay 40 240
Silt and rock 15 255

Clay 10 265

12S/8E-6H1. 10-inch casing. Altitude about 380 ft.

Sand and gravel, fine
Clay, brown and

sandy; boulders
Sand, fine, light,

and packed
Clay, yellow
Clay, light-brown and

sandy with boulders

60

35

10

13

132

60

95

105

118

250

Sand, loose and

coarse with "birds
eye" gravel

Clay, light-gray
with scattered
boulders

Sand, fine and gravel

Clay, light-gray
Clay, red

33

3

9

3

252

285

288

297

300

12S/8E-6P1. Drilled by C. C. Scott. 10-inch casing 0-314 ft;

perforated 194-314 ft. Altitude about 410 ft.

Gravel, fine and boulders
Sand, hard-packed
Gravel, large, loosely packed
Sand and gravel, packed
Boulders of decomposed granite —
Gravel, large and loosely packed

Clay, sandy

60



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

12S/8E-8K2, Drilled by W. L. Kunkler.

Altitude about 300 ft.

•inch casing 0-283 ft,

Sand, coarse and
gravel, fine 113 113

Clay and sand 47 160

Clay, hard 20 180
Clay and sand 50 230

Silt 15 245
Clay 18 263

Clay and gravel 12 275

Clay, hard 10 285

12S/8E-9H1. Drilled by Mann Bros. Drilling Co. 6-inch casing
0-140 ft and 4-inch casing 140-174 ft; perforated 100-174 ft. Altitude
about 185 ft.

Sand, coarse with
boulders 47 47

Sand, coarse 41 88

Gravel, cemented 14 102

Sand, coarse 3 105

Boulders 7 112

Sand, coarse 3 115

Sand, coarse, and
boulders 15 130

Boulders 12 142

Sand, coarse, with
thin streaks of

clay 8 150

Sand, coarse and

gravel 26 176

12S-8E-9J2. Drilled by W. L. Kunkler. 8-inch casing 0-297 ft,

open hole 297-318 ft; perforated 270-295 ft. Altitude about 180 ft.

Sand and silt 120 120
Sand, fine and clay - 110 230

Silt and sand, fine - 40 270

Sand, clean and
gravel

Silt and clav —
25

23

295

318

12S/8E-9J3. Drilled by Fred Hanssler. 10-inch casing 0-250 ft;

perforated 150-250 ft. Altitude about 190 ft.

Sand and boulders —
Sand, boulders, and

cobbles
Sand and gravel

55

60

75

55

115
190

Clay
Sand, gravel, and

clay
Sand and gravel

34

23

193

227

250
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

12S/8E-10N1. Drilled by James E. Wright, Jr. 12-inch casing

0-222 ft; perforated 139-219 ft. Altitude about 156 ft.

Sand and gravel, dry

Boulders, dry
Sand and clay, dry —
Boulders, dry
Clay, sandy
Sand, dry and

cemented
Clay and sand

Rock, sand and
gravel

Gravel, l^g- to 2-inch

65



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

12S/8E-15Z1. Drilled by Milo M. Garvin.

Altitude about 135 ft.

B-inch casing 0-150 ft.

Sand and boulders 129 129 No record 21 150

12S/8E-17Z1.
about 209 ft.

Drilled by Milo M. Garvdn. 8-inch casing. Altitude

Soil 2 2

Boulders, gray
granite 8 10

Sand and gravel,
coarse 30 40

Conglomerate 13 53

Shale, red and waxy - 32 85

Shale, brown 10 95

Shale, blue 6 101

Shale, brown and

sticky 19 120

Shale, sandy and
brown 5 125

Shale, brown and

sticky 6 131

"Quicksand" 39 170
Shale, blue and

firm 10 180
Gravel, all colors

of quartz pebbles 22 202

12S/8E-25Z1. Drilled by Milo M. Garvin. 8-inch casing 0-200 ft

and 6-inch casing 196-245 ft. Altitude about 50 ft.

Sand and silt 30 30

Clay, brown, waxy
and stratified 45 75

Sand 1 76

Clay 3 79

Sand 1 80
Clay 6 86
Clay, blue 1 87

"Quicksand" with mica 12 99

Clay, brown and waxy 4 103
Sand, fine 3 106

"Quicksand," heaving 11 117
Clay, hard, sticky

and pink 5 122

Sand, very fine and

white 2 124

Shale, sandy, and

dark 4 128
Sand, brown 7 135

Sand, fine and white 13 148

Clay, pink and waxy 26 174
Conglomerate, with

fossil shells 11 185

Clay, pink 17 202
Gravel 13 215
Clay, blue, turning

pink with depth — 24 239
Gravel and sand 6 245
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Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

12S/8E-26C1. Drilled by Milo M. Garvin. Altitude about 75 ft,

Gravel, small and

sand, coarse to

fine 94 94

Gravel, pea-size,
multicolored 20 114

Shale, red and stick/ 6 120

12S/8E-27F1. Drilled by Milo M. Garvin,
perforated 82-122 ft. Altitude about 100 ft.

3-inch casing 0-122 ft;

Sand and silt
Conglomerate -

28

22

28

50

Boulders, granite
Sand and gravel —

43

29

93

122

12S/9E-22A1. Drilled by Mann Bros. Drilling Co. 6-inch casing
0-412 ft and open hole 412-445 ft; perforated 312-412 ft. Altitude
about -10 ft.

Clay, with streaks
of fine sand

Sand, coarse
Sand, coarse to

medium
Gravel with clay
Sand, coarse, with

streaks of clay
Sand, coarse with

gravel
Clay
Sand, coarse
Clay, with streaks

of coarse sand
Gravel
Clay
Clay, with streaks

of fine sand
Sand, fine, with

streaks of clay
Clay with streaks

of coarse sand

25



Thickness Depth
(feet) (feet)

Thickness Depth
(feet) (feet)

14S/5E-1N2. Drilled by George Putnam. 6-inch casing 0-86 ft;

perforated 50-86 ft. Altitude about 2,030 ft.

Soil, silty and soft

Silt, with streaks
of coarse sand

Sand
Gravel

20 20

20



Thickness Depth
(feet) (feet)

1AS/6E-8G1. Drilled by George Putnam. 9-inch casing. Altitude

about 1,640 ft.

Clay, sandy; and gravel in streaks 126 126

14S/7E-34G1. Drilled by John May. Altitude about 1,020 ft.

Boulders 100 100

Sand 100 200 ]
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APPENDIX E

TABLE 5. PUMPING TESTS OF WELLS AND SPRINGS





Table 5.

—

Pumping tests of wells and springs

Source of data : D driller; DWR California Department of Water

Resources; GS^ U.S. Geological Survey; 0_ owner; P^ pump company.

Depth of well : The depth shown is the depth of the well or spring,

in feet, reported by the person making the test.

Pumping rate : The pumping rate, reported in gallons per minute (gpm)

,

does not necessarily indicate the maximum capacity of the well, but

is the rate at which the well was pumped at the time of the test.

Static vvfater level : The static, or standing, water level is the reported

depth to water at the time of the test. If the static water level

was not made prior to the test, the pumping water level has been shown

and footnoted.

Drawdown : The drawdown is the difference, in feet, between the static

water level and the pumping water level.

Specific capacity : The specific capacity is a measure of the physical

condition of the well and the aquifer or aquifers which it penetrates.

A well with a large specific capacity is capable of a greater yield

than a well with a small specific capacity. Specific capacity is

obtained by dividing the pumping rate, in gallons per minute, by the

drawdown, in feet, after an extended period of pumping.
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